In this issue, we present four New Research Horizon Reviews on a single theme: sperm competition. I therefore first want to clarify exactly what sperm competition is, and explain why we think it is an important factor for the readership of Molecular Human Reproduction to consider.
Sperm competition occurs whenever sperm from two or more males compete to fertilize a given set of ova (Parker, 1970 (Parker, , 1998 . Because female promiscuity is a common occurrence in the animal kingdom, sperm competition is recognized by evolutionary biologists as a major force acting on many aspects of reproductive anatomy, physiology and behaviour (see for example Birkhead and Møller, 1998; Birkhead et al., 2009) , including during the evolutionary history of humans (Leivers and Simmons, 2014) . Males who do better in sperm competition (or do better at avoiding it) will tend to leave more offspring, and over evolutionary time the sorts of traits that increase a male's sperm competitive ability will therefore tend to increase in frequency. Turning this around, we can expect that many of the features of male reproduction we observe today have been shaped by sperm competition, and it is this premise we explore throughout the four reviews.
Why, though, should a molecular reproductive biologist care about sperm competition and related evolutionary ideas? The principal motivation for presenting this series stems from the recognition that as evolutionary biologists we are often deeply interested in reproduction (reproductive success is after all what determines an organism's evolutionary fitness), and yet the research we pursue usually occurs in complete isolation from reproductive biologists. In part this may be due to the fact we are coming at the problem from slightly different angles: on the one hand addressing 'ultimate' questions of why reproductive systems are the way they are, and on the other 'proximate' ones about how those reproductive systems actually work. Nevertheless, a strict separation of reproductive research in this manner (our own 'two cultures'?) represents something of a missed opportunity, since we could undoubtedly learn a lot from each other. The aim in compiling the series has therefore been to try to bridge this divide, with each author team taking one of four different aspects of reproduction that will already be familiar to the audience of MHR, but then re-examining it in the light of the latest evolutionary research and ideas in the hope of providing a fresh perspective and fostering a deeper understanding.
As a starting point, an obvious feature of human reproductionperhaps so obvious as to at first appear trivial-is that it involves the fusion of two distinct gamete types, a sperm and an egg. However, the phenomenon of gametes competing over fertilization (what would ultimately 'become' sperm competition) actually precedes the origin of these two different gamete types. Not only that, but the very reason we now normally have two types-that is, the evolution of anisogamy generating sperm and eggs-may to a large extent derive from just this competition over fertilization. In the first review in the series, Lehtonen and Parker (2014) therefore take us through the evolutionary steps involved in the evolution of anisogamy, and demonstrate that this fundamental transition provides the fuel for the cascade of evolutionary events that now make half of us 'male' and half of us 'female' ; see also Parker, 2014; Parker and Lehtonen, 2014) .
Having established that males can be defined by the fact that they make the smaller gamete type, we next move on to considering how exactly these gametes should be produced, and what characteristics they need to have in order to succeed in fertilizing eggs. tackle the first of these topics, discussing the evolutionary forces acting on the process and machinery of spermatogenesis. They consider such features as the amount and proportion of spermatogenic tissue the testis contains, the number and morphology of sperm that must be produced there, and the spermatogonial stem cell systems that support this process. There is a growing recognition that the traditional focus of evolutionary research on relative testis size as a measure of sperm production capacity-although undoubtedly a major adaptation to sperm competition-is but one of the myriad ways in which spermatogenesis has been, and continues to be, shaped by this key selection pressure (see also . Fitzpatrick and Lüpold (2014) then ask what exactly makes a 'good' sperm? Drawing on evolutionary research into sperm quality from a broad range of animal model systems, they illustrate how selection due to sperm competition exerts a strong influence on sperm phenotypes such as sperm morphology, swimming speed and longevity. They consider the significant mediating role often played by seminal fluid (see also Simmons and Fitzpatrick, 2012) ; emphasize the crucial importance of considering the female reproductive tract as the (far from passive) environment in which sperm must perform; and urge the greater use of integrative, multivariate approaches that can begin to tease apart the complexities of what determines fertilization success. All of these insights seem just as likely to apply to humans as to any other species.
Finally, we come to the key moment at which sperm meets egg. In the more familiar animal model systems-and leaving aside for one moment the human achievement of IVF-this normally occurs as the culmination of a long and tortuous chain of events whereby the sperm comes to reach the site of fertilization, well out of sight of prying scientific eyes. The situation is somewhat simpler in the numerous species that exhibit external fertilization, and as Kosman and Levitan (2014) describe, a number of useful insights have been gained from studying these systems. The focus of their review is on gamete compatibility, i.e. on the fascinating molecular dance of rapid evolutionary change exhibited by the genes encoding male and female gamete recognition proteins. It should by now be no surprise to learn that sperm competition may again play a prominent role.
Overall then, we aim to provide a survey of different reproductive phenomena that can usefully be considered from an evolutionary perspective. Upon reading the four reviews, I hope you will come away convinced-as I've tried to briefly convey here-just how pervasive an influence sperm competition is and has been on so many aspects of reproductive biology, many of which are the focus of your own research programmes.
